An in vim rat model was developed to determine ceil-polymer interactions under physiological conditions.
Recently we developed an in vitro test modei to study cellpolymer interactions'-3. The effect of substratum surface free energy on cell spreading and growth, and the influence of certain factors e.g. cellular and substratum surface charge4-6, cell surface free energy and the effect of serum proteinson the adhesive process'-" were studied employing this model. The aim of this paper was to determine the relevance of the observations with the in vitro model for in vivo situations. To do so, we designed an 'in vivo cell culture' model which consisted of a microporous tubular graft, in which smooth muscle cells were seeded. After closure of the graft it was implanted intraperitoneally in rats and removed at 2 or 48 h for the evaluation of cellular adhesion and growth.
In such an 'in vivo cell culture model' cell-polymer interactions can be evaluated in a well-controlled physiological environment. The results can directly be related to those obtained with the in vitro test as well as to in situ observations of implanted microporous vascular grafts12,13.
MATERIALS AND METHODS
Tubular grafts. Four polymers (Tab/e I) were used for the preparation of microporous tubular prostheses (see Figure 1 ) with a length of 1 cm, 1.5 mm i.d. and a wall thickness of were harvested from the abdominal cavity and prepared either for cell count or for light microscopy.
For: (i) cell count, the content of the grafts was trypsinized, the viability (trypan blue) was tested and cell count (Turk vital staining) was performed. A control experiment to test trypsinization efficiency was performed at t = 0, 2 and 48 h (n = 4). The trypsinized grafts were checked for cellular residues in and on the graft surface.
For each graft at t = 48 h the Growth Index (G.I.) of the smooth muscle cells was determined: 300 to 400 pm. The grafts were prepared by a modified dipcoating technique described by Gogolewski et al.'?, except for PTFE grafts, which were available commercially.
Cell counts are given as a mean of 12 determinations f standard deviation (SD).
And (ii) light microscopy, the ends of the capsules were cut off and the capsules were fixed in a 0.1 M phosphate buffered (pH 7.4) solution of 2% glutaraldehyde. After dehydration in alcohol, the specimens were embedded in paraffin. Semi-thin sections (thickness 1 pm) were cut, using a glass knife, and subsequently stained with haematoxylin and eosin. Cellspreading. For cell spreading experiments 2 ml aliquots of trypsinized cells were plated, at a density of 5 X 1 O4 cells-/ml, in 6-plate wells on the bottom of which the different polymer films were positioned. After 2 h incubation at 37"C, 2% glutaraldehyde in phosphate buffer was added for cell fixation. Each well was photographed to obtain 100 cells per substratum material on the photonegatives.
The surface area of the cells was used as a measure for cell spreading and was determined with an antiplotter using enlarged photonegatives. The spreading of cells on the different substrata was compared with the cell spreading on tissue culture polystyrene (100%) to obtain relative cell spreading values. Cell spreading was measured in the presence of 15% foetal calf serum in the medium.
RESULTS
The grafts filled with serum only, did not show any cellular ingrowth into the lumen originating from the outside. Apparently the pore size gradient of the grafts prevented perigraft tissue ingrowth within this time interval.
The grafts could always be removed easily without major adhesions to surrounding tissues. Grafts evaluated at t = 0, showed no adhesion of smooth muscle cells to the lumenal surface of the graft (Figure 2 a) 
Implantation.
Trypsinized smooth muscle cells were centrifuged for 10 min at 1000 rpm. After decantation of the supernatant, 1 ml of RPM1 medium was added and cells were resuspended. Cell count and viability test (trypan blue exclusion test) were performed subsequently. After another centrifugation step (10 min at 1000 rpm) the pellet was resuspended in rat serum at a concentration of 5 X 1 O5 cells/ml. The cell suspension (0.1 ml) was put into the tubular graft which was then closed (mersilene 2-O. EH 6664 Ethicon).
A plot of the G.I. of the cells at 48 h versus the graft surface free energy can be projected on a plot of in vitro cell The grafts were implanted at random in the peritoneal Table 2 Surface free energy ( Growth Index (G I)
